Building Better Software: SOLID Principles, 
Observability, and Abstraction in Programming 


When it comes to constructing high-quality extensible applications then the field is ina 
constant race for the best the changing world of software construction had to offer. This 
guide delves into three fundamental concepts that empower you to achieve these goals: one 
of the known solid principles c in object-oriented programming, concept of observability, and 
one of the most fundamental concepts of programming — abstraction. When learning these 
principles, you'll be able to improve your coding and create software that will be successful 
in the future. 


The SOLID Principles: A Foundation for Clean Code 


SOLID can be described as a collection of principles that can be used to create classes of 
well-formed, easily extensible, and easy to maintain object-oriented software. A principle 
targets a particular aspect of class design, which enhances the code used to construct the 
class and therefore the alteration and addition of code in the class. Let's explore each 
principle in detail: 


e Single Responsibility Principle (SRP): A class can only afford to have one reason for 
change; otherwise, it becomes terribly complex. This principle promotes such classes 
in which target goals and objectives are clear to both the teacher and the learners. 
They allow functions to become twisted and hard to sustain with various class 
responsibilities. 

e Open-Closed Principle (OCP): Classes and functions (another sort of software 
entities) should be designed in a way that they can be extended while they should 
not be easily changeable. This principle entails code that can be added to with new 
functionalities without changing the previous code. This is done by the likes of 
inheritance and interfaces. 

e Liskov Substitution Principle (LSP): Subtypes should be replaceable by their base 
types without affecting the program’s correctness. This principle makes certain that 
objects of a subclass can easily substitute objects of their parent class without a 
hitch. 

e Interface Segregation Principle (ISP): It should be remembered that clients should 
not be restricted to-methods which they do not employ. This principle tends to 
promote the development of tinier, more refined interfaces within a client’s scopes. 

e Dependency Inversion Principle (DIP): High level modules should not depend on low 
level modules; rather, they both should depend on abstract classes. Details should 
not rely on abstracts; rather abstractions should rely on details. This principle 
encourages programmers to design components so that they indirectly depend on 
other components by using only interfaces and abstract classes. 


Unveiling Observability: Beyond Monitoring 


Observability is much more than basic monitoring of applications and other similar 
resources. It encompasses the ability to gain a holistic understanding of your application's 


internal workings by analyzing three key pillars:It encompasses the ability to gain a holistic 
understanding of your application's internal workings by analyzing three key pillars: 


Logs: Accounts of the events and-message interactions in your application that gives 
in-depth context for the analysis. 


Metrics: Quantitative system performance measurements related to response time, memory, 
etc. of the system that provides a quantitative view of the overall system. 


Traces: Records the complex journey of user requests through an application which helps to 
see how different parts work together to satisfy a request made by a user. 


Thus, understanding the characteristics of logs, metrics, and traces provides a detailed 
overview of the application’s behavior and helps determine what can go wrong, how to 
diagnose poor performance, and where to look to improve general system health. 


Abstraction: Simplifying the Complex 


What is abstraction in programming? 


Abstraction is one of the most significant concepts used in programming that helps to 
exclude unnecessary and compromising elements and to concentrate on the main points. 
Actually, it offers a basic interface to functionality allowing you to manipulate concepts on a 
higher level. Here are some key ways abstraction is utilized in programming:Here are some 
key ways abstraction is utilized in programming: 


e Classes: Classes are conceptual representations of objects or functional working of 
an object in the computer providing data and operations on that data. As with the 
class concept, you communicate with a class via the methods it has, with no import 
of the specifics of the implementation of said methods. 

e Functions: Functions delimit specific tasks or some kind of a computation. They can 
take inputs (arguments) and provide output (return values) it helps you to avoid 
rewriting the common logic in your codes. 

e Interfaces: Interfaces describe a list of methods, which should be declared in the 
class, that implements this interface. This is applicable to encourage lo Loose 
coupling since one can implement the same interface and have different 
implementations for the methods. 


Why Embrace Abstraction? 
Abstraction offers several benefits: 


e Improved Code Readability: Abstraction makes it easier to comprehend the code 
being written as well as maintain it, for it abstract out “what” is done, not “how”. 

e Reduced Code Duplication: This means that instead of retyping the same code over 
and over again in a course of a project, it is possible to use classes or functions to 
store the functionalities for sale. 


e Enhanced Maintainability: Accessing to the internal implementation details of the 
class or function can be altered freely without changes to the client code that 
produces the given abstraction, which allows the solution to be more permanent. 


Conclusion: A Synergy for Success 


Observability, abstraction, and SOLID principles are the examples of effective weapons to 
use in your fights with complexity. If you strive to produce well-structured classes with nice 
characteristics for maintainability, you always apply SOLID principles. | would like to start 
with the fact that by adopting observability, one obtains deeper insights into the application’s 
inner state. Last of all, using abstraction, you reduce the undesired complications of the 
functionality and also help in the maintainability of the code. The use of these principles 
assists you in developing reliable, extensible, and long-lasting software ready to navigate 
present and future environments. 


